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(57)Abstract: 

PURPOSE: To improve the calcination contraction 
degree and the water absorptivity of the cordierite 
ceramic by molding a ceramic raw material comprising 
MgO, Si02. and AI203 and subsequently calcining the 
molding according to a prescribed calcination schedule. 
CONSTITUTION: 10-18wt.% of MgO, 42-52wt.% of Si02 
and 34~48wt.% of AI203 are compounded as ceramic raw 
materials and subsequently molded into a desired 
molding. The molding is held at a temperature [e.g 350** 
C for burning a molding auxiliary (methyl cellulose)] for 
Ihr (KEEP 1), held at 1 150-1360" C for 3hrs (KEEP 2). 
heated at a raising rate of 300** C/hr for other periods, 
and subsequently held at a maximum calcination 
temperature of 1425** C for Ihr (KEEP 3) to produce a 
cordierite ceramic. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] After fabricating the ceramic raw material which consists of 10 - 18 % of the weight of 
MgO(s), Si02 42-52 % of the weight, and aluminum2 03 34-48% of the weight of a presentation in 
a predetermined configuration, [ whether a programming rate / in / for the acquired Plastic solid / a 
1 160-1290-degree C temperature region / is carried out in 300 degrees C/hour or less, and ] Or the 
manufacturing method of the nature ceramics of a cordylite which consists of a process which holds 
with constant temperature in this temperature region for 0.5 hours or more, holds at the temperature 
of further 1300-1440 degrees C for 0.5 to 24 hours, and is calcinated. 



[Translation done,] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacturing method of the nature ceramics of 
a cordylite mainly used as a honeycomb structure object. 

[0002] - " 

[Description of the Prior Art] Nature ceramics of a cordylite (2MgO, 2aluminum2 03, and 5Si02) 
Since the coefficient of thermal expansion is as low as 1 lxlO-7/degree C, it is strong to a thermal 
shock, and since it is a porous body, it fabricates on a honeycomb structure object and is widely used 
as catalyst support for automobile exhaust purification etc. When using as such catalyst support, the 
one where water absorption is higher tends to support a catalyst, and what also has the high activity 
of a catalyst is obtained. Therefore, the support of high water absorption is called for. 
[0003] Moreover, although the nature ceramics of a cordylite is contracted 1 to 3% in a baking 
process, it was thought that dispersion in this contraction was the class of binders, such as methyl 
cellulose added in order to fabricate a raw material presentation, particle diameter, and ceramic 
powder, and polyvinyl alcohol, an amount, a fi-ont [ baking ] consistency, and burning temperature, 
and in order to make dispersion in burning shrinkage small, efforts to make fluctuation of these 
factors small have been paid. 
[0004] 

[Problem(s) to be Solved by the Invention] mixing wheat flour and rice powder which it is bumed 
down [ rice powder ] for example, in a ceramic raw material at the time of baking, and make it 
generate an opening, in order to raise the water absorption of the nature ceramics of a cordylite 
conventionally **** ~ (refer to JP,63-27303,B) or the ceramic raw material 100 weight section - 
receiving -- graphite and carbon powder - 1 - 30 weight ******** „ it has adjusted by things. 
However, in order to make a pore agent bumed down, adding these so-called pore agents not only 
leads to the jump of a manufacturing cost, but it needed to carry out long duration maintenance at the 
temperature of 600 degrees C or more. 

[0005] Moreover, although the raw material presentation, particle diameter, the class of shaping 
assistant and an addition, the consistency before baking, etc. had been managed in order to adjust the 
burning shrinkage of the nature ceramics of a cordylite, it was difiScult to fully manage these. For 
example, in a batch type firing furnace and the continuous system firing fiimace of a tunnel mold, 
there was fault that the water absorption and contraction of the nature ceramics of a cordyhte which 
were acquired differed firom each other. 

[0006] Then, if this invention is possible, it closes controlling these values fi-eely, while it raises the 

water absorption and burning shrinkage of the nature ceramics of a cordylite. 

[0007] 

[Means for Solving the Problem] An example is taken above. Chemical composition this invention 
10-18 % of the weight of MgO(s), Si02 42-52 % of the weight, After fabricating the ceramic raw 
material which consists of 20334 - 48 % of the weight of aluminum in a predetemiined 
configuration, [ whether a programming rate / in / for the acquired Plastic soHd / a 1 160-1290-degree 
C temperature region / is carried out in 300 degrees C/hour or less, and ] Or it holds with constant 
temperature 30 minutes or more in a 1 160-1290-degree C temperature region, and the nature 
ceramics of a cordylite is manufactured according to the process which holds for 0.5 to 24 hours and 
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is calcinated at the temperature of further 1300-1440 degrees C. 

[0008] By the manufacture approach of this invention, the water absorption and contraction of the 
nature ceramics of a cordylite can be made high by holding in a 1 160-1290-degree C temperature 
region, or making a programming rate small, moreover, the thing for which the above-mentioned 
holding time and a programming rate are changed — free — value adjustment of water absorption and 
contraction ~ it can carry out. 

[0009] For example, by the conventional manufacture approach, water absorption is made with 
28.0% only by holding at 1210 degrees C for 1.5 hours to the nature ceramics of a cordylite which is 
25.4% of water absorption, and 96.7% of contraction. Furthermore, if the above-mentioned holding 
time is made into 1 1 hours, it can be made high to 29.5% of water absorption, and 97.97% of 
contraction. 

[0010] The reason for the ability to change burning shrinkage and water absorption by the approach 
of this invention is the mechanism which can explain the phenomenon of this invention although not 
solved completely. It is presumed as follows. 

[001 1] First, it is aluminum 203, MgO, and Si02 like this invention. It sets for a solid phase 
composition reaction which asks a kaolin and talc for a source, and is beta-Quartz around 1000 
degrees C in the middle of a baking process. Generating is known (T. LBarry, J.M.Cox and 
R.MorrelrJ.Mat.Sci., 13, 594 to pp610 (1978) reference). And it is after 1200 degree C this beta- 
Quartz. It disappears and a cordylite crystal deposits. By this system, an elevated temperature more 
often generates a cordylite. 

[0012] Cordylite-ization has taken place also in the 1 160-1290-degree C temperature region of this 
invention, by the conventional manufacture approach, in order to heat to an elevated temperature, 
without advancing this reaction, an unreacted component fiises in primary and it is thought by 
carrying out liquid phase sintering that ebumation is carried out and water absorption is made low. 
On the other hand, when making maintenance or a programming rate late like this invention in a 
1 160-1290-degree C temperature region and advancing cordylite-ization, there are few residues of a 
component which makes liquid phase sintering start, and since the cordylite crystalized at low 
temperature serves as a nucleus, cordylite-ization is promoted fiirther and sintering by the liquid 
phase component stops being able to happen easily, it is thought that bximing shrinkage and water 
absorption can be made high. 

[0013] In addition, the reason for having made into 1 160 degrees C - 1290 degrees C the temperature 
region which controls baking conditions in this invention is that the effectiveness which cordylite- 
ization is not efficiently performed below 1 160 degrees C, but raises burning shrinkage and water 
absorption as a result is not remarkable. Moreover, above 1290 degrees C, the direction of the speed 
of contraction according from the speed of a cordylite-ized reaction to liquid phase generation is 
because the effectiveness is not seen substantially early. 

[0014] Moreover, in this invention, chemical composition of a start raw material was made into 10 - 

18 % of the weight of MgO(s), Si02 42-52 % of the weight, and aluminum2 03 34-48 % of the 

weight, because this nature ceramics of a cordylite (2MgO, 2aluminum2 03, and 5Si02) for which it 

asks that it is out of range was not able to be obtained. 

[0015] 

[Example] 

It mixed so that chemical composition might become 13.5 % of the weight of MgO(s), Si02 49.1 % 
of the weight, and aluminum2 03 37.4 % of the weight, and as a shaping assistant, methyl cellulose 
and water were mixed, the raw material powder shown in example of experiment 1 table 1 was 
kneaded, the ceramic plasticity constituent was adjusted, this constituent was fabricated in the 
honeycomb configuration through the inside of the well-known extrusion dice for honeycomb 
shaping, and subsequently it dried and it was calcinated. 
[0016] 
[Table 1] 
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[0017] Except carrying out maintenance (KEEPl) at 350 degrees C for 1 hour, in order to make a 
shaping assistant bumed down as shown in drawing 1 , and carrying out maintenance (KEEP2) 
among 1 150-1360 degrees C for 3 hours, the temperature up of the baking schedule was carried out 
at 300 degrees C/hour in rate, with the highest burning temperature of 1425 degrees C, maintenance 
(KEEP3) of it was carried out for 1 hour, and it was calcinated. The temperature of the above KEEP2 
is changed and the result of having measured contraction of the acquired baking object and water 
absorption is shown in Table 2 and drawing 2 . 
[0018] 
[Table 2] 
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[0019] From this result, as for No. 1-1-1-4 of this invention example, the temperature of KEEP2 
showed the high value clearly to being 97% or less of contraction, and 26% or less of water 
absorption with 97% or more of contraction, and 26% or more of water absorption in the examples 1, 
2, 3, and 4 of a comparison with this invention out of range. Therefore, by holding in a 1 160- 1290- 
degree C temperature region shows that contraction and water absorption can be made high. 
Moreover, it is also understood that the above-mentioned retention temperature is around 1210 
degrees C that it is the most effective. 

[0020] It fabricated in the honeycomb configuration like the example 1 of example of experiment 2 
experiment, and subsequently it dried and calcinated. Except carrying out maintenance (KEEPl) of 
the baking schedule at 350 degrees C for 1 hour, in order to begin to bum a shaping assistant, as 
shown in drawing 3 , and carrying out maintenance (KEEP2) at 1210 degrees C for 0 to 12 hours, the 
temperature up was carried out at 300 degrees C/hour in rate, and with the highest buming 
temperature of 1425 degrees C, maintenance (KEEP3) was carried out for 1 hour, and it calcinated. 
The holding time of the above KEEP2 is changed and the result of having measured contraction of 
the acquired baking object and water absorption is shown in Table 3 and drawing 4 . 
[0021] 
[Table 3] 
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[0022] From this result, No.2- 1-2-4 of this invention example showed the high value clearly to being 
97% or less of contraction, and 26% or less of water absorption with 97% or more of contraction, 
and 27% or more of water absorption in the example of a comparison whose holding time of KEEP2 
is 0 hour. Moreover, if the holding time of KEEP2 becomes in 0.5 hours or more, although the rise 
of contraction and water absorption will be seen sharply and the R/C will fall gradually, water 
absorption rises to 29.5% 98% in a maximum of 12 hours, and as for contraction, it is known by that 
it is hardly changeful after it. Therefore, by making the holding time of the above KEEP2 into 0.5 
hours or more shows that contraction and water absorption can be made high. 
[0023] It fabricated in the honeycomb configuration like the example 1 of example 3 experiment, 
aiid subsequently it dried and calcinated. The result of having changed the 1 160-1290-degree C 
heating up time, and having calcinated the baking schedule as shown in drawing 5 , and having 
measured contraction of the acquired baking object and water absorption is shown in Table 4. 
[0024] 
[Table 4] 
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[0025] By not holding with constant temperature from this result in a 1 160-1290-degree C 
temperature region, but carrying out a heating up time in 300 degrees C/hour or less as well as the 
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above-mentioned examples 1 and 2 of an experiment shows that contraction and water absorption 

can be made high. 

[0026] 

[Effect of the Invention] Thus, according to this invention, the effectiveness which makes high 
buming shrinkage of a sintered compact and water absorption can be done so by carrying out a 
programming rate in 300 degrees C/hour or less in a 1 160-1290-degree C temperature region, or 
holding with constant temperature among the baking condition of the nature ceramics of a cordylite, 
in a 1 160-1290-degree C temperature region for 0.5 hours or more, holding for 0.5 to 24 hours and 
calcinating at the temperatiue of further 1300-1440 degrees C. In addition, the effectiveness that the 
buming shrinkage and water absorption of a baking object are freely controllable can be done so by 
adjusting the programming rate or the holding time in a 1 160-1290-degree C temperature region. 

[Translation done.] 
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* NOTICES * 

JPO cuid NCI PI are not: responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows the baking schedule in the manufacture approach of the 
nature ceramics of a cordylite of this invention. 

[Drawing 2] It is the graph which shows the relation between the retention temperature under baking, 
and contraction of the acquired baking object and water absorption. 

[Drawing 3] It is the graph which shows the baking schedule in the manufacture approach of the 
nature ceramics of a cordylite of this invention. 

[Drawing 4] It is the graph which shows the relation between the holding time under baking, and 
contraction of the acquired baking object and water absorption. 

[Drawing 5] It is the graph which shows the baking schedule in other examples of this invention. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3 ] 
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[Translation done.] 
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[0014] *^?scc*ji,ira^if4©{t 

*Mg01 0~1 8SS%. SiO, 42~52 

Al, O, 3 4~4 8SJI%tL/c©lJ. CODKffl 10 
i1--C*«>i. 7itli>^=i-ty^^ h (2MgO • 2 A 1, 
O, • 5 S i O, ) M-b^ 5 4';^^&f#e.ti)Q:t»A:»t? 

'I' 



* [0 0 15] 
%. S i O, 4 9. lSfi%. Al, O, 3 7. AMM 

CO 0 1 61 

[«1] 





y 


> 
























{b^lBfiSS (wtX) 














S 1 Oa 


5 3. 


0 


6 2 


. 3 5 


0. 0 


1 


A 1 

A 1 2 O 3 


3 3 . 


5 


0 


. 1 8 






A 1 (OH) « 










9 9. 7 




Mg 0 


0 . 


1 5 


3 2 


. 1 4 






F e I Oa 


0 . 


0 8 


0 


. 0 8 


0 . 0 


1 


Nai 0 


0. 


0 4 


0 


. 0 0 0 5 


0. 3 


2 


Kt 0 


0. 


0 3 


0 


.003 






T i 0 


0. 


0 6 










C a 0 


0. 


0 5 


0 


. 2 1 






Ig' loss 


1 2. 


5 0 


4 


. 6 5 








6. 


8 


1 9. 


0 


1. 2 


Cwt%) 


3 9. 8 


3 


3 5 . 


0 


2 9.17 



[0 0 17] J^JjX^^-^-i^^-JUWHl (Cij^^cfc^W:. 1& 

m^M^^^^ a^tc^ic 3 5 0 -c-c 1 mmm^ ( k e 

EPDU. 1 1 5 0~1 3 6 0-C<Dm-C3B#ra^ 

( K E E p 2 ) -r 3 0 0 •Cy^mm<om&-cmu 
L> mmmiisiMm.i A2 5'cvimmmi^ {KEEP 



3) bxmf&bfc. ±teKEEP2<D®S^^^t$-ti. 
(0 0 181 



5 

mmm 1 



#gg^5 - 8 5 8 1 3 

6 



No. 




itnm 


l-I 


1-2 


1-3 


1-4 


1 


2 


3 


4 


KEEP2 CD?&S 


1180 


1210 


1240 


1270 


1150 


1300 


1360 


UL 




96.6 


97.7 


97.7 


97.2 


96.6 


96.7 


96.7 


96. 5 


"»*^ (X) 


26.1 


29.2 


28.6 


27.8 


25.3 


24.9 


25.4 


25.2 



[0 0 I 9] C<omm^K>m^tPiC^ KEEP2CDaS 

m^mW(r>N o . 1 - 1 - 1 - 4 {JBJ 6*iK:iR)ffi^ 9 7 
fcffir>X. 1 1 6 0-1 2 90 •C(DaflF*at?fi^-r'5C 

0'Cfi«-C**Cifeto*'4. 30 

C002 0] 



i^mm^m^mtfcibvi 3 5 o -cri nfmm (k e 

EPDL. 1 2 1 O'C-CO'-l 2B$ra^}t (KEEP 

2 ) -r5^^^^1•^*3 0 0 •c/B#^©aaT^SL. 

1 4 2 5 -C-C 1 B$ra«}t (KEEPS) ur^js 
l>fc, ±iaKEEP2<D«fl^WI*^"ffc$1f. ^etifc 
K***S'15eL//cig*«^3*jJ:CJfS 

[002 1] 
[«3] 



No. 




2-1 


2-2 


2-3 


2-4 


KEEP2 ©B#Pb^ 


0 


1 


3 


6 


1 2 




96.5 


97.2 


97.7 


97.9 


98.0 


(X) 


25.2 


27.5 


29.2 


29.3 


29.5 



[0 0 2 2 ] CCDJSmcfcDD^63(?nc. KEEP2©SJ# 50 B#pa?&5 0B$iar*^J:b»5WTt*iRlffi$9 7 %t^T. K7j< 



(5) 



#^¥5 - 8 5 8 1 3 



^2 6%JWTt?*S©tC?tL.. *^Bj||Jg{aj©No. 2 
-1-2-4 «»l»ffi^9 7 %«±. ffii7j<*2 7 %Jil±i 
i*>K:iSl>fil?rii^Lfc. K E E P 2 ©^J^B#ra*l 

BtrafJtXiSI^«9 8%. K7j<^tt2 9. 5%S-r±# 
or. ±iBKEEP2©«^BtM«0. 5B$F5Jy±i-r 



[0023] 



1 1 6 0~ 1 2 9 0*C©^fiB#F€?:^{k?-tir«l/Sb, 

[0 0 24] 
[^4] 



No. 




3-1 


3-2 


3-3 


1160--1290'C«9# 


3 0 0 


2 3 3 


1 0 8 


3 3 


(X) 


96.5 


96.7 


97.4 


97.8 


IR*^ (X) 


25.2 


26.2 


26.7 


27.9 



[0 0 2 5] CCDMS^i^l 1 6 0--1 2 9 0-CODiaS 
[0 02 6] 

hR-fe^ 5 »:^tj7;^(DjK)^ft=*. 1160--1 2 9 0"C 

^/c^i 1 1 6 O--I 2 9 O'COS^ilcrO. 5H#ra 
tiJb-^Sa-C^O, $6CC 1 3 0 0^1 44 O'CCD 
SarO. 5-2 4B#Pa«}#br. M^T^CiCCcfco 

-SCiT&i-r^^o JD;i'5)^, 1 1 6 O--! 2 9 0"CCDfi 



30 [an hm'^^^y i^:^<Dmm.if 

40 



#gi¥5 - 8 5 8 1 3 




[132] 



mm I % 

100 1 




« ' 1 1 1 1 I 

1.100 1.150 1,200 1,250 1,300 1,350 1.400 

KEEP 2<DMm Cc) 



(7) 4$P§¥5-8 58 1 3 

[US] 




KEEP 2<DB^b1 



(8) ^m^5 - 8 5 8 1 3 

( m5)y 

V. 




ttimi mmi3-i ^jb^j3-2 mmis-s 



